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用热灭活的菌株 JY2-3 原生质体和紫外线灭活的 X6-5-3 原生质体为亲本进
行融合构建新菌株。运用正交试验法，优化了菌株 JY2-3 和菌株 X6-5-3 的原生
质体融合条件。通过筛选得到 7 株发酵特性较好的菌株，编号为 SRY21、SRY34、
SRY58、SRY70、SRY73、SRY74 和 SRY75。测定了这 7 个菌株和其亲株的细胞
大小、DNA 含量和生物量，初步研究结果表明，这 7 个菌株为融合株。 
对融合株 SRY21 进行 500L 罐发酵。结果表明，融合株 SRY21 发酵度较高，
发酵结束时为 69.6％，发酵液中双乙酰、乙醛和总高级醇的含量分别为 0.0223 






















Brewer’s yeast strain is the key to the beer brewage production. So it is an 
important task to select an excellent yeast strain. In the study, physical and chemical 
mutagenesis and protoplast fusion technique were used to select strains with 
low-yielding diacetyl, acetaldehyde, total higher alcohols and other excellent 
characteristics. 
The strain JY2-2 with excellent fermentation characteristics was obtained from 
strain XB05 after mutation by semiconductor laser. The results of tests carried out in 
the 500L, 120t, 240t and 360t fermentation tanks indicated that the mutant JY2-2 was 
of strong ability of fermentation and diacetyl removal. The contents of diacetyl, 
acetaldehyde and total higher alcohols in the fermented liquid were relatively low and 
these characteristics were stable. The sensory evaluation of the beer produced by the 
mutant JY2-2 was very nice. The strain JY2-2 has been applied to the beer brewing. 
Three strains EY2-4, EY2-9 and EY4-2 were obtained from strain XB05 after 
continual mutation by ultraviolet and EMS and screening anti-diacetyl strains by flask 
fermentation.  
The results of tests carried out in 500L fermentation tanks and productive tests 
showed that the mutant EY4-2 was of strong ability on diacetyl removal and had the 
advantage in rising pH value of the fermented liquid. The sensory evaluation of the 
beer produced by the mutant EY4-2 was nice. Strain EY4-2 is of well applied 
prospect on the beer brewing. 
The protoplast fusants were constructed with the protoplasts of UV-inactivated 
X6-5-3 and heat-inactivated JY2-3. The conditions of protoplast fusion between 
X6-5-3 and JY2-3 were researched with orthogonal experiment. Seven fine strains 
SRY21、SRY34、SRY58、SRY70、SRY73、SRY74 and SRY75 were obtained after 
selection. The cell volume, biomass, DNA contents of them were measured in 
















The fermentation tests of strain SRY21 were conducted in the 500L fermentation 
tanks. The results indicated that strain SRY21 was of strong fermentative ability     
(fermentative degree of 69.6％), the contents of diacetyl, acetaldehyde and total 
higher alcohols were 0.0223 mg/L, 3.80 mg/L and 63.42 mg/L at the end of the 
fermentation, respectively. The sensory of the beer SRY21 produced was relatively 
nice. 
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因此，素有液体面包之称的啤酒，1972 年 7 月 1 日在墨西哥召开的第九次国际
营养食品会议上被确定为营养食品之一[3]，深受世界各国人民的喜欢。 








产量 大的酒种，1977 年世界总产量为 8400 万吨，1986 年达到 1 亿吨，2000
























业。1979 年，全国啤酒厂总数达到 90 多家[5]，啤酒产量达 37.3 万吨，比建国前
增长了 50 多倍。1988 年我国大陆啤酒厂家发展到 813 个，总产量达 656.4 万吨，
我国成了名符其实的啤酒大国。1993 年，我国啤酒产量居世界第二，仅次于美
国。2002 年全国啤酒总产量 2386.83 万吨，超过美国，成为世界第一大啤酒生产
国[6]。2005 年，中国啤酒业虽有三成多的企业处于亏损经营状态，但仍然以 10.3%
的增长率和 3061.56 万吨的总产量再创新高，并且提前五年实现了 2010 年的发
展规划目标，成为我国改革开放以来发展 好的产业之一。虽然总产量稳居第一，
但是人均啤酒消费量仍远远低于世界平均水平。目前世界平均水平是 30 升，欧
美国家人均年消费啤酒已超过 80 升。我国人均啤酒消费量虽然已接近 22 升，但



















































































































图 2 双乙酰在啤酒发酵中的产生和还原[17] 














































































图3  α-乙酰乳酸脱羧酶的作用[24] 
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